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ABSTRACT 
 
 
   The reason of power flow study is to determine the steady-state operating 
condition of the electrical power network. The steady-state can be determined by finding 
out the flow of active power and reactive power throughout the network and the voltages 
magnitudes and phase angle all nodes of the network. Load flow studies are used to 
ensure that electrical power transfer from generators to consumers through the grid 
system is stable, reliable and economic. Using a software allow engineers to solve power 
system analysis more easily. This project is to produce analyze the power system 
network plant. It worked by using Digsilent  Power Factory. The result can be divide by 
two which are power flow analysis and short circuit analysis. The power flow will 
present each voltage at each component .Like low much voltage at the bus bar, including 
the loading at transformer, cabal, load and motor.  Short circuit analysis will initialize 
the initial short circuit and the peak short circuit. This result from the analysis will be 
used for another issue such as  the safe operation and future growth of the plant. 
 
 
 
 
 
 
 
 
 
 
 
 
vi 
 
 
 
ABSTRAK 
 
 
 
Analisa Kajian beban kuasa di gunakan untuk menentukan keadaan mantap 
system didalam rangkain system kuasa . Melalui kajian beban kuasa , sesuatu kuasa 
sahih and kuasa reaktif yang mengalir didalam aliran rangkain elektrik. Begitu jugak 
dengan magnitude voltan fasa dialam setiap nod dalam rangkain system beban kuasa. 
Kajian beban kuasa adalah untuk menentukan kuasa elektrik dari utility kepada 
generator , dan penguna adalah stabil , berguna dan ekonomi. Hasil Daripada kajian 
analisa aliran kuasa boleh dipanjangkan kepada lagi kepada analisa kestabilan voltan. 
Mengunakan perisian berkomputer membenar seorang jurutera menganalisa masalah 
dengan lebih senang. Tujuan projek ini adalah untuk menganalisa kajian beban kuasa 
didalam kilang penapisan Petronas. Kajian ini dilakukan mengunakan perisian Dig silent 
power Factory. Keputusan Kajian terbahagi kepada dua iaitu kajian beban kuasa dan 
Litar pintas . Kajian Beban Kuasa akan menunjukan voltan pada setiap bus bar termasuk 
beban pada transformer , kabel , dan beban pada moto . Untuk litar pintas ia menunjukan 
keadaan normal  dan keadaan yang paling tinggi untuk sesuatu aliran arus berlaku.  Hasil 
yang diperolehi akan digunakan untuk mengkaji beberapa perkara lain termasuk jugak 
keadaan selamat dan penambahan pada system tersebut. 
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CHAPTER 1 
 
 
 
 
INTRODUCTION 
 
 
 
 
1.1 Introduction 
 
 
Power Flow studies, commonly refer to as load flow . Power flow studies are of 
great importance in planning and designing the future expansion of power system as well 
as determine the best operation of existing operation. The principal information obtained 
from power flow study is the magnitude and phase angle of the voltage at each bus and 
the real and reactive power flowing in each line. [1]. They are necessary for planning, 
operation, economic scheduling and exchange of power between utilities.  In addition, 
power flow analysis is required for many others analysis such as transient stability and 
contingency studies [2]. 
 
An engineer who understand the operation of system under normal condition will 
be able to plan ahead for its safe operation and future growth .  A good understanding of 
steady state condition allows engineer to play “ What if ?  games .[3] 
 
The availability of fast and large computers has somewhat eased the work load of 
the power system engineer. Routine calculation can now be accomplished more 
efficiently and more extensively. Advances in device and system modeling, as well as 
the developments  computational technique, have greatly enhanced the analysis and 
planning tasks [4]. 
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The hand computational work to perform power system analysis is very complex, 
cumbersome, and time consuming. Power system analysis aid were first develop in the 
late 1920s. It provided the ability to determine system voltage levels during the normal 
and emergency condition, and to determine the behavior of the power system analysis 
[5]. 
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1.2 Objective 
 
 
The objectives of this project are : 
  
i. To study the electrical power distribution for Petronas Gas Industrial   
Plant at Kerteh. 
 
ii. To model and simulate the load flow and analysis for single line diagram  
of Petronas Gas Kerteh by using DigSilent software 
 
 iii. To apply computer method for electrical power distribution for Petronas 
                        Gas Industrial Plant. 
 
 
 
1.3 Scope of Project 
 
 
The scope of this project are : 
 
i. To model and simulate the load flow and short circuit analysis for single line 
diagram  by using SKM Power Tools software.Disco.net ( Trial System)  
 
ii. To study the electrical power distribution for  Petronas Kerteh  
. 
iii. To apply computer method for electrical power distribution for Petronas Kerteh 
Plant 
• Load Flow Analysis  
• Fault Analysis 
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1.4 Thesis Outline 
 
 
 For the thesis outline, it has five chapters. All the progress elements are divided 
into chapters and the details of each chapter are as follows: 
 
i Chapter 1 
a. Introduction: Explain detail about the general information of this 
thesis. The problem statement is stated here along with the 
relevant solution. It’s to support the main objectives and the 
relevant of the proposed title. 
b. Objective: The goal of the project is stated in here. It’s consists of 
the aim that must be achieved at the end of the project. 
c. Scope of work: The flow of work that will be implemented in this 
project. This step by step flow work is to keep the project’s 
progress on track and to meet the objective. 
d. Thesis outline: The overall elements needed in the thesis. 
 
 
ii. Chapter 2 
a. Literature review: The study on the others papers, journal, website 
citation and other dependable sources that related to the project. 
Literature review is crucial for every thesis not only to support the 
proposed title but also for guidelines and references on the 
conducted thesis. 
 
iii. Chapter 3 
a. Methodology:  Describe in details about the scope of project. In 
this part, every step on how to approach the solutions to overcome 
the stated problems is described in details. Its shows how the work 
5 
 
will be done. The details such as flow chart, schematic diagram 
are shown in here. 
 
iv. Chapter 4 
a. Expected result: State the expected results that will be achieved at 
the end of the project. 
 
v. Chapter 5 
a. Conclusion: Conclude the project’s objectives and result achieved.  
The project success or failure is stated in here.  
b. Suggestion: Give suggestion for the future of this project. 
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CHAPTER 2 
 
 
 
 
LITERATURE REVIEW 
 
 
 
       
2.1 Introduction 
 
 
Literature review is a study on the others papers, journal, website citation and 
other dependable sources that related to the project.  It is crucial for every thesis not only 
to support the proposed title but also for guidelines and references on the conducted 
thesis. 
  
  
 
2.2 Power Flow Analysis 
 
 One of the most common computational procedures used in power system 
analysis is the load flow calculation. The planning, design, and operation of power 
systems require such calculations to analyze the steady-state (quiescent) performance of 
the power system under various operating conditions and to study the effects of changes 
in equipment configuration. These load flow solutions are performed using computer 
programs designed specifically for this purpose. The basic load flow question is: Given 
the load power consumption at all buses of a known electric power system configuration 
and the power production at each bus .[ 1] 
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In power engineering, the power flow analysis is an important tool involving 
numerical analysis applied to a power system.  Unlike traditional circuit analysis, a 
power flow study usually uses simplified notation such as a one-line diagram and per-
unit system, and focuses on various forms of AC power (ie: reactive, real, and apparent) 
rather than voltage and current.  It analyses the power systems in normal steady-state 
operation.  There exist a number of software implementations of power flow studies [5]. 
The great importance of power flow or load-flow studies is in the planning the 
future expansion of power systems as well as in determining the best operation of 
existing systems.  The principal information obtained from the power flow study is the 
magnitude and phase angle of the voltage at each bus and the real and reactive power 
flowing in each line [5]. 
 
2.3  Basic of the power flow problem 
 
The load flow problem is an important tool for design and operation of 
distribution systems.  At the design stage, it is applied to ensure that the voltage and 
current standards are satisfactory under various conditions all over the network.  At the 
operation stage, load flow is used to ensure that voltages and currents are within the 
predefined ranges for expected loads [5].  
The goal of a power flow study is to obtain complete voltage angle and real 
power and voltage conditions.  Once this information is known, real and reactive power 
flow on each branch as well as generator reactive power output can be analytically 
determined.  Due to the nonlinear nature of this problem, numerical methods are 
employed to obtain a solution that is within an acceptable tolerance [5].  In this 
problems, there are some solution that can be use to solve this problems.  This chapter 
only discuss detailed on the Newton-Raphson Method . 
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2.4 Fast-decouple Power Flow Solution 
 
 
When solving large scale power transmission systems, an alternative strategy for 
improving computational efficiency and reducing computer storage requirements is the 
decoupled power flow method, which makes use of an approximate version of the 
Newton-Raphson procedure.  
 
For large scale power system, usually the transmission lines have a very high 
X/R ratio. For such a system, real power changes PΔ  are less sensitive to changes in 
voltage magnitude and are most sensitive to changes in phase angle δΔ . Similarly, 
reactive power is less sensitive to changes in angle and most sensitive on changes in 
voltage magnitude. Incorporate of these approximations into the Jacobian matrix in 
Newton-Raphson power flow solution makes the elements of the submatrices J12 and J21 
zero. [7] 
 
We are then left with two separated systems of equations, 
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In well-designed and properly operated power transmission system: 
 
i) Angular differences between typical buses of the system are usually so 
small. 
( )jiij δδδ −=  very small that results, 
1cos ≈ijδ  
0.0sin ≈ijδ  
ii) The line susceptances Bij are many times larger than the line conductances 
Gij so that ijijij BG <<δsin . 
iii) The reactive power Qi injected into any bus i of the system during normal 
operation is much less than the reactive power which would flow if all lines 
from that bus were short circuited to reference.  
That is iiii BVQ
2<< . 
 
In Equation 2.32 and Equation 2.41, the off diagonal elements of J11 and J22 are given by 
 
( )
j
i
ijijiijj
j
i
j
PVYV
V
QV δδδθ ∂
∂=−+−=∂
∂
sin       (2.50) 
 
Using the identity ( ) βαβαβα sincoscossinsin +=+  in Equation 2.50 gives us 
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The approximation listed above then yield the off diagonal elements  
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The diagonal elements of J11 and J22 are shown in Equation 2.30 and Equation 2.40 
respectively. Applying the inequality iiii BVQ
2<<  to those expressions yields 
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Substitute Equation 2.52 and Equation 2.53 into Equation 2.48 and Equation 2.49, we 
obtain 
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We can also modify Equation 2.54 and Equation 2.55 to two decoupled systems of 
equations for n-bus network. 
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or 
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And 
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Bij are the imaginary parts of the corresponding Ybus elements. 
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2.5 Power System Modeling 
 
 
Computer programs to solve load flows are divided into two types-static (offline) and 
dynamic (real time). Most load flow studies for system analysis are based on static 
network models. Real time load flows (online) that incorporate data input from the 
actual networks are typically used by utilities in automatic Supervisory Control And 
Data Acquisition (SCADA) systems. Such systems are used primarily as operating tools 
for optimization of generation, var control, dispatch, losses, and tie line control. This 
discussion is concerned with only static network models and their analysis.All analysis 
in the engineering sciences starts with the formulation of appropriate models. A model, 
and in power system analysis we almost invariably then mean a mathematical model, is a 
set of equations or relations, which appropriately describes the interactions between 
different quantities in the time frame studied and with the desired accuracy of a physical 
or engineered component or system.  Hence, depending on the purpose of the analysis 
different models of the same physical system or components might be valid [13]. 
 
 In principle, the complete telegraph equations could be used when studying the 
steady state conditions at the network nodes.  The solution would then include the initial 
switching transients along the lines, and the steady state solution would then be the 
solution after the transients have decayed.  However, such a solution would contain a lot 
more information than wanted and, furthermore, it would require a lot of computational  
effort.  An algebraic formulation with the lumped-circuit line model, would give the 
same result with a much simpler model at a lower computational cost  
  
It is quite obvious what model that is the appropriate one, but in many 
engineering studies the selection of the “correct” model is often the most difficult part of 
the study.  It is good engineering practice to use as simple models as possible, but of 
course not too simple.  If too complicated models are used, the analysis and 
computations would be unnecessarily cumbersome.  Furthermore, generally more 
